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Abstract. Prior to 1963, only two lowland species of the genus Batrachy-

lodes (Ranidae) were recognized from the Solomons archipelago. In the

past few years intensive sampling of the populations of frogs in the moun-
tain areas of Bougainville has revealed the presence of eight species of

this endemic genus. Brief note is also made of their known geographic

distribution in the archipelago as well as their zonal distribution in the

mountains.

INTRODUCTION

In this paper, the second based on the extensive collections of

amphibians obtained by the junior author on Bougainville Island,

Solomon Islands, new species of the endemic ranid genus Batrachy-
lodes are described.

The genus was set up by Boulenger (1887, p. 337) to accom-

modate a single species, vertebralis. Stemfeld (1921, p. 435)
described two frogs from Buka Island which he regarded as micro-

hylids. He named these Sphenophryne wolfi and Chaparina fred-

erici, each based upon a single specimen. Mertens (1929, p. 266)
sank both in the synonomy of Batrachylodes vertebralis. Brown
and Myers (1949, p. 379) described B. trossulus from Bougain-
ville Island.

The collections made by the junior author on Bougainville Island

during the period 1961-63 and 1966 contain samples of eight

species. Re-examination of the types of Chaperina frederici and

Sphenophryne wolfi confirms the fact that the former is synony-
mous with B. vertebralis (northern Bougainville population). How-
ever, our present large series indicates that B. wolfi is distinct from
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B. vertebraUs. Thus, three species of this genus have been pre-

viously recognized and described. The other five species are new.

All collections previously assigned to B. vertebraUs from various

islands in the Solomons Archipelago should now be re-examined

in terms of our present knowledge. Some of these specimens, usu-

ally representing very small samples, may actually belong to some
other of the large-disked species.

Measurements, determined to the nearest 0.1 mm, with a Helios

dial caliper, are based on preserved specimens. Snout-vent length
is the distance from the tip of the snout to the vent with the speci-

men held flat, ventral surface down; the tibia length is the length
of the bone of the lower leg; the head length is the distance from

the tip of the snout to the posterior edge of the tympanum; head

breadth is measured at the angle of the jaws; diameter of the eye is

from the anterior to the posterior edge of the socket; first and

fourth finger lengths from the tip to the base of the subarticular

tubercle; third and second finger lengths from the tip to the base of

the second articular tubercle; interorbital distance is breadth of the

bone between the eyes. Methods of determining other measure-

ments such as breadth of disks are probably not subject to much
variation.

Specimens in the collections of various institutions are identified

as follows: Museum of Comparative Zoology, Harvard University

(MCZ); Division of Systematic Zoology, Stanford University

(SU) ;
British Museum of Natural History (BMNH); Senckenberg

Museum, Frankfurt am Main (SMF); and, California Academy of

Sciences (CAS).

DESCRIPTIONS OF SPECIES

The genus can, arbitrarily, be conveniently divided into two

groups of species: (1) Those with broadly dilated finger disks (ex-

cept for the inner finger), the breadth of the disk of the third finger
is very rarely less than 35 per cent the length of the third finger as

measured to the base of the second subarticular tubercle, much
more broadly dilated than the largest toe disk; (2) Those species
in which the tips of the fingers are not or but moderately dilated,

the breadth of the disk of the third finger very rarely more than

one-third the length of the third finger, less than to about equal to

the breadth of the largest toe disk. The first group, with the ex-

ception of B. vertebraUs, are all relatively large species; the second

group are small species.
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Small-disked species

Batrachylodes trossulus Brown and Myers

Batrachylodes trossulus Brown and Myers, 1949, Journ. Washington
Acad. Sci., 39: 379-80; Torokina, Bougainville I. (type in United States

National Museum).

Definition. A small Batrachylodes, snout-vent length for 19 ma-

ture males ranging from 18.1 to 20.8 mm(Table 1), and for 20

mature females from 18.1 to 22.7 mm(a female 17.3 mmin snout-

vent length is immature) ; tips of fingers scarcely to slightly dilated,

ventral part delimited by a circummarginal groove; first finger

shorter than second which is slightly shorter than to equal to fourth

(Fig. 1 ) ;
breadth of disk of third finger about 15 to 25 per cent of

length of third finger; disks of toes larger than those of fingers, toes

with minute webs at base; hindlimbs relatively long, length of tibia

about 48 to 55 per cent of snout-vent length; breadth of head

about 62 to 73 per cent of length of tibia (Table 2). More than

100 specimens were examined, including MCZ74824-79.

Color. A blackish band with a smooth dorsal margin extending
from the tip of the snout through the eye and ear to the groin or

nearly to the groin, becoming narrower on the posterior part of the

trunk, under surface of head, throat and usually pectoral region

dusky to brown or blackish; dorsum grayish cream to reddish or

brownish gray, more or less uniform, or with darker markings,
most frequently a small to moderate, dark chevron in the region of

the forelimbs.

Distribution. Known from both northern and southern collecting

sites of Bougainville Island, as well as the type locahty, Torokina,
on the central west coast, and possibly Choiseul Island (see Brown
and Myers, 1949). It is recorded at elevations from near sea level

to about 4000 feet.

Batrachylodes minutus sp. nov.

Holotype. MCZ 41391, an adult female, collected by Fred

Parker in the Aresi area, at 2000 feet elevation, on Bougainville

Island, Solomon Islands, 14 April 1963.

Paratypes. (all collected by Fred Parker on Bougainville Is-

land) MCZ41390, from the Aresi area, at 2000 feet elevation, 14

April 1963; MCZ55534, from Melilup, between 2500 and 3500
feet elevation, collected 14 May 1966; MCZ55037-49, 55521-28,

55533-40, 55546, 62020-23, SU 23989, 23991-92, from Mutahi,
between 2200 and 3500 feet elevation, collected between 9 and
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20 May 1966. MCZ36924 (9 September 1962), MCZ41386

(25 December 1962), and SU 21852 (30 December 1962), from

Pipekei area, between 1000 and 2000 feet elevation.

Diagnosis. A small Batrachylodes, measuring about 16 to 19.5

mmin snout-vent length for 20 mature specimens available; disks

of fingers not or scarcely dilated (Fig. 2, left), ventral part rather

vaguely delimited by a shallow circummarginal groove; first finger

usually shorter than but occasionally nearly equal to second, which
is equal to or slightly longer than fourth when adpressed; disks of

toes larger than those of fingers; toes with minute webs at base;
tibia usually less than 48 per cent of snout-vent length; breadth of

head about 70 to 78 per cent of length of tibia; without broad,
blackish band on lateral surfaces, under surface of head and
throat more or less dusky to brown or blackish.

Description. Snout-vent length of 16 mature females 16.7 to

19.3 mm(a female measuring 16.3 is apparently immature judging

by the fact that the oviducts are straight and undilated), of seven

mature males 15.8 to 17.7 mm(Table 1); hindlimbs moderate,

length of tibia ranging from about 43 to 53 per cent of snout-vent

length; breadth of head slightly less to slightly greater than length
of head, and from 70 to 85 per cent of length of tibia (Table 2);

eye moderately large, its diameter slighdy less to shghtly greater
than length of snout, and about 31 to 48 per, cent of breadth of

head; tympanum distinct, about 50 per cent of diameter of eye;
canthus rostrahs broadly rounded; loreal region nearly vertical;

tongue without notch posteriorly; a fold dorsal and posterior to

tympanum; fingers slender, without webs, tips scarcely expanded
(Fig. 2) ; ventral pad rather vaguely dehmited by a circummarginal
groove, breadth of disk of third finger about 14 to 24 per cent of

length of third finger (Table 2); first finger usually shorter than
second which is longer than or about equal to fourth when ad-

pressed; hindhmbs moderately long; subarticular tubercles large,

elliptical, scarcely protruding; inner and outer metacarpal tubercles

relatively large and flattened; length of tibia about 43 to 52 per
cent of snout-vent length; toes webbed at base; tips of toes moder-

ately dilated; breadth of disk of third toe about 1.38 to 2.33 times
breadth of the disk of third finger; subarticular tubercles large,

broadly oval, and not strongly protruding; inner metatarsal tubercle

large, broad, reaching nearly to subarticular tubercle of first toe;
outer metatarsal tubercle low and round, or scarcely evident.

Color (in preservative). Dorsum variable, ground color light

greenish olive, greyish olive, or brownish; sometimes with variable
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dark or blackish blotches and flecks, forming an irregular inter-

orbital patch and a crude, hourglass pattern, more or less complete,
on the dorsum between the forelimbs and the groin; a narrow to

moderate, often much interrupted, blackish band from the snout to

the region of the tympanum or the forelimbs usually evident; an-

terior edge of thighs, posterior edge of metatarsal area, and sole of

foot also usually marked with a dusky to blackish, irregularly mar-

gined band; upper surface of hindlimbs with three more-or-less dis-

tinct, broad, dark, transverse bands, blackish, irregular crescent at

the anal region; a dusky patch on the posterior surface of the distal

part of the thigh and proximal tibia. Under surface of head,

throat, and pectoral region heavily marked with dark flecks; ab-

dominal region lighter.

Measurements of type. Snout-vent length 17.6 mm; length of

head (to posterior edge of tympanum) 6.2 mm; breadth of head

5.9 mm; diameter of eye 2.5 mm; diameter of tympanum 1.2 mm;
length of snout 2.2 mm; length of tibia 8.4 mm; length of third

finger to base of proximal subarticular tubercle 2.1 mm; breadth

of disk of third finger 0.4 mm; breadth of disk of third toe 0.8 mm.
Distribution. Known from collecting sites on both southern and

northern BougainviUe Island at altitudes from about 1000 to 3000
feet.

Juveniles. MCZ41387, a juvenile measuring 8 mmin snout-

vent length, is not included in the paratypic series, but is tentatively

assigned to this species. In general color pattern, it is less distinct

from B. trossulus than are the adults with which it was taken.

Comparisons. B. minutus, in size and relative lack of dilation of

the finger disks, is most similar to B. trossulus. It difi'ers in its

smaller size at maturity (Table 1); the slightly broader head rela-

tive to the snout-vent length, the greater length of the tibia relative

to the breadth of the head, the shorter third finger relative to the

breadth of the head (Table 2); and noted features of the color

pattern, especially the greatly reduced and less conspicuous dark
brown to blackish bands on the sides of the head and body.

Batrachylodes mediodiscus sp. nov.

Holotype. MCZ41589, an adult male, collected by Fred Parker
in the Pipekei area, at 2000 feet elevation, on Bougainville Island,
Solomon Islands, 29 December 1962.

Paratypes. (all collected by Fred Parker on Bougainville Is-

land) MCZ44056 (5 August 1963), 41682-83 (13 AprU 1963),
and SU 21812 (1 May 1963), Aresi area, between 600 and 1500
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feet; MCZ 38066, 41650, and BMNH1964-690 (22 January

1963), 38255 (26 February 1963), MCZ41600-01 (31 Decem-

ber 1962), MCZ41692-93 (16 April 1963), 41694-95 (1 May
1963), 42295, MCZ42438 (28 June 1963), MCZ44148 (28

July 1963), 44162-63 (7 August 1963), 44174-75 (15 Septem-
ber 1963), Kunua area, foothills, between 100 and 1000 feet ele-

vation; MCZ74101-04, Lake Loloru, between 4000 and 4300 feet

elevation, collected 31 March 1963; MCZ53111, 53124, 53127-

29, 53131-34, 53136-38, 53141-45, 53151-53, 53156-57, 53159-

66, 53168-74, 53178-94, 53196, 53198-205, 53208-27, 53229-

45, 53247-59, 54777-82, 55016-79, 55523-25, 55541-42, 55547,

71082-453, 73272-77, 74105, 74470-722, 74732-823, 76679-80,

79653, Mutahi, between 1800 and 3900 feet elevation, collected

between 9 and 20 May 1966; MCZ55005-6, Pamauita, at 1200

feet elevation, collected 23 March 1966; MCZ41584-88, 41593,

41599, SU 21814, and SMF 60016, Pipekei, between 2000 and

3200 feet elevation, coUected between 29 and 31 December 1962;

SU 21815, Pipekei, foothills, 500 feet elevation, collected Decem-

ber 1962; MCZ55552-53, Topanas, collected 8 May 1966.

Diagnosis. A Batrachylodes of moderate size, snout-vent length

of mature specimens ranging from about 21 to 25 mmin our pres-

ent sample (Table 1); disks of fingers and toes usually about

equally dilated; breadth of disk of third toe about 90 to 125 per

cent of breadth of disk of third finger; breadth of disk of third

finger 23 to 34 per cent of length of third finger, and about 35 to

60 per cent of diameter of tympanum.
Description. Snout-vent length of 20 mature females 21.7 to

27.0 mm(a female measuring 20 mmin snout-vent length is im-

mature), of 22 mature males 21.6 to 25.8 mm(Table 1); hind-

limbs relatively long, length of tibia ranging from 48 to 57 per cent

of snout-vent length for 20 specimens; breadth of head slightly

less than to slightly greater than its length and about 66 to 79 per
cent of length of tibia; length of snout greater than diameter of eye;

eye moderate, its diameter 27 to 39 per cent of breadth of head;

tympanum distinct, its diameter about 60 to 70 per cent of di-

ameter of eye; canthus rostralis rounded; loreal region only mod-

erately oblique, not markedly concave; tongue with a shallow notch

posteriorly or entire; a low to moderate fold dorsal and posterior to

tympanum; fingers moderately slender, without webs, tips ex-

panded into moderate disks; breadth of disk of third finger about

23 to 35 per cent of length of third finger, usually slightly less than

breadth of disk of third toe (Table 2), and about 35 to 60 per cent
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of diameter of tympanum; ventral pad of finger disks separated

from dorsal part by a circummarginal groove; first finger shorter

than second which is somewhat shorter than to about equal to the

fourth when adpressed; subarticular tubercles moderately large but

not strongly protruding; outer metacarpal tubercle round; inner

broadly oval; median tubercle large (Fig. 2); tips of toes expanded
into moderate disks, usually slightly larger than those of fingers,

breadth of disk of third toe 90 to 125 per cent of breadth of disk

of third finger for 20 specimens (Table 2); ventral part of disk

separated from dorsal part by a circummarginal groove; subarticu-

lar tubercles moderate, not strongly protruding; inner metatarsal

tubercle narrow, elongate; outer small, round.

Skin of dorsum usually with a few short, narrow, raised folds

which are associated with the dark pigmented spots; venter rela-

tively smooth except for the small white tubercles of chin and

throat of males; posterior thighs granular.

Color (in preservative) . Dorsal ground color variable, ranging
from greyish tan, through greyish olive to dark brown; a small

blackish spot on either side of the middorsal line in the axillar re-

gion, often more elaborate, suggesting a "V" or spread "H," least

obvious in the more melanistic individuals; usually a dark blotch

or spots on the dorsum at the anterior end of the pelvic girdle; a

dusky to black line from the snout posterior to the tympanic region

or, at times, continued on the flanks; anterior and posterior thighs

and anal region with irregular dusky to blackish markings; two

dark transverse bands more or less evident on the thighs; venter

uniformly fight, or variously mottled with brown, especially on

under surface of head and throat.

Measurements of type. Snout- vent length 23.6 mm; length of

head to posterior edge of tympanum 9.0 mm; breadth of head 9.1

mm; diameter of eye 3.0 mm; diameter of tympanum 2.1 mm;
length of snout 3.5 mm; length of hindfimb 37.0 mm; length of

tibia 11.7 mm; length of third finger 3.0 mm; diameter of disk of

third finger 0.9 mm; diameter of disk of third toe 1.0 mm.
Distribution. In addition to the large type-series from both

northern and southern sites of Bougainville Island, eleven speci-
mens MCZ41238-43, 41671-72, 55007; and SU 21811, 21813
from Buka Island are referred to this species. The known altitu-

dinal range extends from the coastal plains to about 4000 feet.

Comparisons. B. mediodiscus is larger in size at maturity than

B. mimitus or B. trossulus, and the disks of the fingers (except the

first) are more broadly dilated, being about equal to those of the

toes.



8 BREVIORA No. 346

Large-disked species

The large-disked species are much less easily distinguished on

the basis of conspicuous key-characters than are the small-disked

species. In some instances, it is difficult to assign individual speci-

mens, especially juveniles, to a given species, as is in some instances

true for other frogs, for example, some species of Platymantis.

However, such species are frequently distinguishable in the field

on the basis of habits, behavior, and/or voice characteristics. Ade-

quate samples may then usually be separated on the basis of a

combination of morphological characters. The large-disked species
of Batrachylodes are such a group. These species include B. verte-

bralis (the type species), B. wolfi, and three previously unde-

scribed. These are considered in the followmg pages.

Batrachylodes wolfi (Sternfeld)

Sphenophryne wolfi Sternfeld, 1921, Abhand. Senckenberg. Naturf. Ges.,

36, p. 435: Buka I., Solomon Islands (type in Senckenberg Museum).
Batrachylodes vertebralis (part), Mertens, 1929, Zool. Anz., 80, p. 266.

This is one of the large species of this genus, as measured by
snout-vent length at maturity (Table 1). Although individual

specimens of this species and B. vertebralis, B. elegans, or B. mon-
tanus might be confused, representative samples are readily distin-

guished on the basis of a combination of several characteristics, as

indicated in the comparisons. Batrachylodes wolfi is, therefore,

resurrected from the synonomy of Batrachylodes vertebralis.

Definition. A large Batrachylodes, snout-vent length of 20 ma-
ture males 25.2 to 30.6 mm, of 24 mature females 28.2 to 31.7 mm
(Table 1) (a female measuring 26.5 mmsnout-vent is immature,

judging by the straight, undilated oviducts); tips of fingers broadly
dilated (Fig. 3), much broader than tips of toes, breadth of disk of

third finger about 38 to 55 per cent of length of third finger,

breadth of disk of first finger 50 to 67 per cent of breadth of disk

of third finger; first finger much shorter than second which is about

equal to fourth when adpressed (77 to 88 per cent as measured);

length of third finger about 35 to 45 per cent of length of head;
disks of toes less broadly dilated than those of finger; toes with very
minute webs at base; length of tibia usually less than 45 per cent of

snout-vent length; head relatively broad, breadth greater than 80

per cent of length of tibia; interorbital breadth about 116 to 150

per cent of length of third finger, and 73 to 92 per cent of length
of fourth finger (Table 3). More than 100 specimens were exam-

ined, including MCZ54135-325.
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Color. Dorsum greenish (olive green in life), occasionally dark

brown for melanistic specimens, generally uniform or nearly so; a

moderate, blackish band (in life), its breadth about one-third to

one-half the depth of the loreal, extending from the tip of the

snout through the eye and the tympanum and remaining more or

less uniformly broad until reaching the post-axillary region where

it may disappear or fade gradually toward the groin; dark trans-

verse bars on hindlimbs usually absent; venter creamy white in

typical color pattern, brownish in melanistic specimens.
Distribution. Presently recorded from both northern and south-

ern sites on Bougainville (elevation from near sea level to about

4000 feet), and from Buka Island.

Comparisions. Based on the Bougainville samples, B. wolfi is

slightly larger at maturity, both mean and maximum snout-vent

length, for both males and females, than B. vertebralis, and smaller

than B. elegans, B. montanus, and B. gigas (Table 1). B. wolfi

exhibits less variation in color for the large sample (500+ speci-

mens), and more uniform dorsal coloration of individual speci-

mens than other species of this large-disked group, with the excep-
tion of some examples of B. elegans. The dorsal ground color of

B. wolfi is also, except for some melanistic examples, more yellow-
ish or olive green than is characteristic of other species.

The disk of the first finger appears more broadly dilated on the

average than the first finger disks of other species, with the excep-
tion of B. gigas. This is also supported in the ratio of the breadth

of the first finger disk to the breadth of the third finger disk

(Table 3). The mean ratio of the interorbital distance to the length
of the fingers is greater than the mean ratio for the other species,

with the exception of the population referred to B. vertebralis from

northern Bougainville.
For B. wolfi, the undersurface of the legs is uniformly light, not

flecked or blotched with brown, as in B. elegans, and the iris is

reddish in life, in contrast to the silver-grey iris of B. elegans.

B. wolfi may be further distinguished from B. gigas by the breadth

of the finger disks relative to length of fingers, for example, the

breadth of the third finger disk to the length of the third finger

(Table 3); and from B. montanus by the much shorter third

finger relative to the length of the head (Table 3).

Batrachylodes vertebralis Boulenger

Batrachylodes vertebralis Boulenger, 1887, Proc. Zool. Soc. London, 1887,

p. 337, pi. xxviii, fig. 3; Fauro I., Solomon I. (type in British Museum).
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Chaperina frederici Stemfeld, 1921, Abhand. Senckenberg. Naturf. Ges.,

36, p. 435; Buka I., Solomon Islands (type in Senckenberg Museum).

Fauro Island, the locality for the unique specimen upon which

B. vertebralis was based, is located at the southern end of Bougain-
ville Island, from which it is separated by a distance of 9 km or

slightly less. A small island lying in the passage divides it into two

channels and further reduces the actual overwater distance by

nearly half. A sample from the population of this species occurring
on southern Bougainville Island is in reasonable agreement with

the type, including size at maturity. On the contrary, no individual

of a sample of more than 100 specimens from the northeastern

part of Bougainville is as large as the type. Boulenger (1887,

p. 337) gives the snout-vent length of the holotype, a mature

female, as 30 mm; our measurement, using a vernier caliper (see

methods), is 28.1 mm. The largest female in our present sample
from southern Bougainville is 29.5 mm.

The following definition of the species is based upon a sample of

specimens from the southern end of Bougainville, including MCZ
73800-73871.

Definition. A moderate-sized to large Batrachylodes, snout-vent

length ranges from 25.4 to 29.5 mmfor 5 mature females, and

21.4 to 28.6 mmfor 18 males (Table 1) (several females between

23.0 and 24.0 mmin snout- vent length are not yet mature, judging

by the straight, undilated oviducts); breadth of head 75 to 97 per
cent of length of tibia; interorbital breadth 57 to 61 per cent of

length of fourth finger, 47 to 54 per cent of length of third finger;

tips of fingers, except for the first, broadly dilated (Fig. 3, right),

much broader than tips of toes; breadth of disk of third finger

about 33 to 43 per cent of length of third finger and 73 to 94 per
cent of length of first finger; disk of first finger scarcely dilated,

about 40 to 53 per cent of breadth of disk of third finger; first

finger much shorter than second, its length being 70 to 80 per cent

the length of the latter (as measured); the second slightly shorter

than or equal to fourth when adpressed; disks of toes much less

broadly dilated than those of fingers; breadth of disk of third toe

71 to 87 per cent of breadth of disk of second finger; toes with

minute webs at base; length of tibia 43 to 52 per cent of snout-

vent length; head breadth usually less than 80 per cent of length of

tibia (Table 3).

Color. Dorsum grayish cream to tan to brownish, darker mark-

ings in various patterns, occasionally with a light vertebral strip;

a dark line or narrow band with irregular dorsal margins or a series
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of blotches from the tip of the snout through the eye and the dorsal

part of the tympanum, with a deep indentation anterior to the fore-

limbs, dark transverse bands of the hindiimbs; usually brownish

mottled, at least anteriorly.

Variation. The sample of the population from northern Bou-

gainville which is referred to B. vertebralis differs from the sample
of population of southern Bougainville in a number of character-

istics: the generally smaller size at maturity for both males and

females (Table 1); the greater frequency of lighter shades of color

(grayish) in the dorsal ground color; and, the somewhat broader

interorbital relative to length of the fingers, length of head, and

length of snout (Table 4). The call, as observed in the field, ap-

pears identical. The noted differences are sufficiently great that

these two populations may well prove to be distinct subspecies.

However, since we do not have information regarding the charac-

teristics of samples from the more central areas of Bougainville,

we have chosen, for the present, to hold in abeyance a decision as

to the taxonomic importance of the observed differences.

Distribution. B. vertebralis is recorded from numerous islands

throughout the archipelago (Brown, 1952), but in view of the

number of morphologically similar species which are now known,
the collections upon which the records are based should be rede-

termined. The population in southern Bougainville ranges from

sea level to about 4000 feet; the population on northern Bougain-
ville ranges from sea level to about 3000 or 3500 feet.

Comparisons. Differences in size relative to the other large-

disked species and several characteristics which distinguish B. ver-

tebralis from B. wolfi have been noted in the previous section.

B. vertebralis may be further distinguished: from B. gigas on the

basis of the smaller third toe disk relative to breadth of the disk of

second or third fingers; from B. montanus by the greater breadth

of interorbital relative to the breadth of the disk of third finger and
the larger tympanum relative to the third finger disk; and, from
B. elegans by the usually smaller tympanum relative to the third

finger disk (Tables 3 and 4).

Batrachylodes gigas sp. nov.

Holotype. MCZ 73764, an adult female, collected by Fred

Parker in the Lake Loloru area, at 4300 feet elevation, on Bou-

gainville Island, Solomon Islands, 31 March 1966.
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Paratypes. (all collected by Fred Parker on Bougainville Is-

land) MCZ62018-19, 73765, and CAS 117442 from Lake Lo-

loru, 4300 feet elevation, collected 31 March 1966.

Diagnosis. A large Batrachylodes, snout-vent length of 42.5 to

46 mmfor three mature females (Table 1 ) ; breadth of disk of first

finger usually more than 50 per cent of breadth of disk of third

finger; breadth of disk of third finger less than 40 per cent of length
of third finger, 65 to 75 per cent of the length of first finger, and

55 to 75 per cent of interorbital breadth; breadth of disk of third

toe about 90 to 95 per cent of the breadth of disk of second finger

and 65 to 85 of breadth of disk of third finger; diameter of tym-

panum about 80 to 110 per cent of breadth of disk of third finger;

interorbital distance relatively narrow, about 95 to 100 per cent of

length of first finger, 30 to 40 per cent of length of third finger and
20 to 22 per cent of length of head; first finger shorter than second,
which is much shorter than fourth when adpressed; and, an irregu-

larly margined dark or blackish band or blotches on anterior thigh,
inner surface of tibia, and lower surface of tarsus.

Description. Snout-vent length of three mature females 42.7 to

46 mm(two females 34 mmin snout- vent length are immature, as

judged by the straight, undilated oviducts); hindlimbs moderately
long, length of tibia 44 to 52 per cent of snout- vent length for five

specimens; breadth of head slightly less than to shghtly greater
than its length, and about 80 to 97 per cent of length of tibia; eye
moderate, diameter of the eye about 80 to 100 per cent of length
of snout; tympanum distinct, its diameter about 46 to 55 per cent

of diameter of eye; interorbital distance about 20 to 22 per cent of

head length, less than 55 per cent of length of third finger, and

usually slightly less than length of first finger (Table 3); canthus

rostrahs rounded; loreal region moderately oblique, only slightly

concave; tongue entire, truncate posteriorly or with a minute notch

posteriorly; a fold dorsal and posterior to the tympanum; fingers
without webs, the tips broadly dilated except for that of first;

breadth of disk of first finger about 50 to 62 per cent of breadth of

disk of third finger; breadth of disk of third finger about 31 to 39

per cent of length of third finger; and about 80 to 110 per cent of

diameter of tympanum; ventral pad of disks separated from dorsal

part by a circummarginal groove; first finger shorter than second,
which is shorter than fourth when adpressed; subarticular tubercles

moderately large but not strongly protruding; inner metacarpal
tubercle small, low, and rounded; middle one broadly oval; outer

one elongate (Fig. 1); tips of toes expanded into moderate disks,
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smaller than those of fingers, breadth of disk of third toe about 65

to 85 per cent of breadth of disk of third finger, and 90 to 95 per

cent of breadth of disk of second finger (Table 3); ventral part of

disk separated from dorsal part by a circummarginal groove; sub-

articular tubercles moderately large, rather low; inner metatarsal

tubercle elongate, oval; outer small, round; toes with a very shallow

web at the base, except between the first and second.

Skin of dorsum and venter smooth; posterior surface of thighs

with low, flattish granules.

Color (in preservative). Dorsum variable, from light grayish
oUve or light brownish ohve to salmon red; a dark interorbital bar

and a dark "W" just posterior to the head are usually distinct;

lateral surface of head through eye and tympanum and upper lat-

eral surface of anterior part of body marked by a blackish band
which tapers and fades posteriorly; lower lateral surfaces and

anterior part of venter or entire venter densely marked by dark

flecks; posterior surface of lower arm and both anterior and pos-
terior surface of thighs with irregularly margined dark longitudinal

bands; moderate, dark, transverse bands on hindlimbs may be

strongly or only faintly marked.

Measurements of type. Snout- vent length 46.0 mm; length of

head to posterior edge of tympanum 16.6 mm; breadth of head

17.6 mm; diameter of eye 5.5 mm; diameter of tympanum 2.6 mm;
length of snout 6.7 mm; interorbital distance 3.75 mm; length of

hindlimb 69.4 mm; length of tibia 24.0 mm; length of third finger

7.1 mm; diameter of disk of third finger 2.8 mm; diameter of disk

of third toe 1.9 mm; length of first finger 3.75 mm; first finger disk

1.55 mm; length of second finger 4.55 mm; second finger disk 2.2

mm; length of fourth finger 6.3 mm; fourth finger disk 2.55 mm.
Distribution. Known only from the type locality in the moun-

tains near Lake Loloru area at the southern end of Bougainville
Island at altitudes of about 4000 to 5000 feet.

Comparisons. This is the largest known member of the genus.
The smallest of the three mature females (preserved state) mea-
sures 42.7 mmand the largest 46 mmin snout-vent length. Males
of this species are unknown. As compared to the other three

broad-disked species, the disks of the fingers are slightly less di-

lated; the breadth of the disk of the third finger is less than 75 per
cent of the length of the first finger (usually greater than 80 per
cent for the other large-disked species), and less than 40 per cent

of the length of the third finger length (usually greater than 40

per cent for the rest of the species other than vertebralis from the
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southern part of Bougainville). The disk of the third toe is almost

as large as the disk of the second finger- 90 to 95 per cent (usu-

ally less than 90 per cent for the other large-disked species). The

interorbital distance relative to the length of the fingers is usually

less than for other large-disked species with the exception of

B. montanus. The breadth of the disk of the first finger is about

50 to 60 per cent of the breadth of the disk of the third finger. In

this ratio gigas resembles wolfi, whereas the other large-disked

species usually show this ratio as less than 50 per cent.

Batrachylodes elegans sp. nov.

Holotype. MCZ 54559, an adult female, collected by Fred

Parker at Mutahi, between 2200 and 3200 feet elevation, on Bou-

gainville Island, Solomon Islands, 16 May 1966.

Paratypes. (all collected by Fred Parker on Bougainville Is-

land) MCZ 54333, 54337, 54339, 54341, 54345-47, 54353,

54358, 54361, 54363, 54365-66, 54514-58, 54560-65, 54615-

758, 55186-89, 73298-385, 73519-644, 78822, 79075-461,

79654-79, and CAS 117444-65, from Mutahi, between 1800 and

3600 feet elevation, collected between 10 and 20 May 1966; MCZ
54566-67, 54569-72, 54574-75, 54577-80, 54582, 54584-94,

54596-614, 55190-94, 73633-41, from Melilup, between 3000 and

4000 feet elevation, collected between 12 and 20 May 1966; MCZ
55195-6 from Ramazon River at Melilup, 19 May 1966.

Diagnosis. A moderately large Batrachylodes, snout-vent length

of mature males measuring about 25 to 32 mmand of mature

females 26 to 35 mm(Table 1); dorsal ground color relatively

uniform brownish or variously patterned, a dark brownish, dorsally

even-margined lateral band on the side of the head, narrowing on

the flanks; ratio of interorbital breadth to length of first finger about

1.2 to 1.6, to length of third finger about 0.53 to 0.76, and to length

of fourth finger 0.61 to 0.77; disk of first finger scarcely dilated,

its diameter 41 to 52 per cent of diameter of third finger disk;

diameter of third finger disk usually greater than diameter of

tympanum (94 to 130 per cent); diameter of third toe disk 79

to 100 per cent of diameter of second finger disk and 61 to 81

per cent of diameter of third finger disk.

Description. Snout-vent length of 24 females 26.7 to 34.6 mm,
of 30 males 24.8 to 32.0 mm(however, several females between

26 and 28 mm in snout-vent are immature, as judged by the

straight, undilated oviducts); hindlimbs moderately long, the length

of the tibia about 42 to 50 per cent of the snout-vent length;
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breadth of head slightly less to slightly greater than length of head,
74 to 87 p>er cent of length of tibia; eye moderate, its diameter less

than length of snout; tympanum distinct, its diameter 49 to 55 per
cent of diameter of eye and 94 to 120 per cent of breadth of disk

of third finger (Table 3); canthus rostralis rounded; loreal region

moderately oblique, slightly concave; tongue with a shallow-

rounded or V-shaped notch posteriorly; a low, moderate fold dorsal

and posterior to tympanum; fingers without webs; tips of fingers,

except for first finger, broadly dilated (the dilation of the disks and

the relative lengths of the finger do not differ greatly from the con-

dition exhibited by B. veitebralis; Fig. 3, right); diameter of

disk of third finger 38 to 48 per cent of length of third finger, ven-

tral pad of disks separated from the dorsal part by a circummargi-
nal groove; first finger shorter than the second which is somewhat
shorter than the fourth when adpressed (71 to 84 per cent as

measured); subarticular tubercles moderate, oval to round, not

strongly protruding; inner metacarpal tubercle large, longer than

broad; outer metacarpal tubercle similar but smaller; median tuber-

cle large, oval; toes webbed at base; tips of toes expanded into

moderate disks; diameter of disk of third toe about 80 to 100 per
cent of diameter of disk of second finger, 61 to 81 per cent of

diameter of disk of third finger (Table 3) ;
ventral part of disk sep-

arated from dorsal part by a circummarginal groove; subarticular

tubercles moderate in size, somewhat more protruding than those

of fingers; inner metatarsal tubercle elongate, narrow, oval; outer

one round; solar area smooth.

Skin of dorsum and belly is smooth. The posterior thighs are

marked by a pattern of low, flattish granules.

Color (in preservative). Dorsal ground color grayish to dark

brown, relatively uniform or with varied pattern of fighter or

darker markings; a dark brown band with relatively smooth dorsal

margin extending from the snout through the eye and tympanum
and posteriorly on to the flank. This band usually covers the entire

loreal region. Many specimens exhibit a whitish line or series of

white spots along the upper margin of the dark, lateral band and
variable white spotting of the limbs and dorsum. The undersurface

of the hindlimbs and the anterior venter are lightly or heavily

speckled with brown.

Measurements of type. Snout-vent length 34 mm; length of head
12.2 mm; breadth of head 13.1 mm; diameter of eye 4.2 mm; di-

ameter of tympanum 2.2 mm; length of snout 4.8 mm; length of

hindlimb 51.7 mm; length of tibia 15.8 mm; length of third finger
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5.6 mm; diameter of disk of third finger 2.25 mm; diameter of disk

of third toe 1.5 mm.
Distribution. Known from the mountains of northern Bougain-

ville Island at elevations from 2000 to 4000 feet.

Comparisons. In size at maturity B. elegans is only slightly

larger than B. wolfi, on the average, and females somewhat smaller

than those of B. montanus. Other characteristics which distinguish

B. elegans from B. vertebralis, B. wolfi, and B. gigas have been

discussed in previous sections. B. elegans is further diflferentiated

from B. montanus by the greater breadth of the interorbital rela-

tive to the length of the fingers; the larger tympanum relative to the

breadth of the third finger disk, and the greater breadth of the

third toe disk relative to the breadth of the second or third finger

disks.

Batrachylodes montanus sp. nov.

Holotype. MCZ 55009, an adult female, collected by Fred

Parker at Melilup, between 3500 and 4000 feet elevation, on Bou-

gainville Island, Solomon Islands, 19 May 1966.

Paratypes. (all collected by Fred Parker on Bougainville Is-

land) MCZ55010 (31 May 1966), 73762-3 (31 March 1966),
from Lake Loloru, between 4000 and 4300 feet elevation; MCZ
55011, 55013-15, from Melilup, between 3500 and 4000 feet ele-

vation, collected 19 May 1966; MCZ55529-32, and CAS 1 17443,
from Mutahi, between 3000 and 3600 feet elevation, collected 18

May 1966.

Diagnosis. A large Batrachylodes, snout-vent length of mature

males ranging from about 27 to 35 mm, of mature females 39 to

about 40 mmfor the limited sample available (Table 1); diameter

of tympanum less than (70 to 91 per cent) breadth of third finger

disk; disks of fingers, except for first finger, much more broadly
dilated than those of toes, breadth of disk of third toe about 48 to

67 per cent of breadth of disk of third finger, and about 60 to 80

per cent of breadth of disk of second finger; breadth of disk of first

finger usually less than 50 per cent of breadth of disk of third

finger; interorbital breadth about 40 to 50 per cent of length of

third finger, 50 to 60 per cent of length of fourth finger, and 90 to

110 per cent of length of first finger, breadth of disk of third finger

about 70 to 100 per cent of interorbital breadth (Table 3); dorsal

ground color gray to brown; brownish band on side of head nar-

row, irregularly margined or broken, usually not extending pos-
terior to the forelimbs.
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Description. Snout-vent length of five mature females 38.2 to

39.4 mm, and eight mature males 26.7 to 35 mm(a female mea-

suring 29.4 mmin snout-vent length is immature); hindlimb mod-

erate, length of the tibia from 42 to 47 per cent of the snout-vent

length; breadth of head usually slightly greater than length of head,

and about 81 to 100 per cent of length of tibia; eye moderate, its

diameter 28 to 35 per cent of breadth of head, about equal to or

somewhat less than length of snout; tympanum distinct, its di-

ameter about one-third to one-half diameter of eye and 69 to 91

per cent of diameter of disk of third finger (Table 3); canthus

rostralis broadly rounded; loreal region moderately oblique, not or

but slightly concave; a low fold may or may not be evident dorsal

and posterior to the tympanum; fingers without webs; tips, except
for first finger, broadly dilated (the dilation of the disks and the

relative lengths of the fingers do not differ markedly from the

condition exhibited by B. vertebralis; see Fig. 3, right); breadth of

disk of third finger about 35 to 43 per cent of its length, about 70

to 100 per cent of interorbital breadth and 80 to 97 per cent of

length of first finger (Table 3); ventral pad of finger disks sepa-
rated from dorsal part by a circummarginal groove; first finger

shorter than second, which is shorter than fourth when adpressed

(about 71 to 81 per cent, as measured); subarticular tubercles

moderate, low; inner and middle metacarpal tubercles broadly

oval; outer ones narrow elongate; hindlimbs moderately long; toes

with minute webs at base; tips of toes dilated into moderate disks;

diameter of disk of third toe about 60 to 80 per cent of diameter of

second finger disk and about 48 to 67 per cent of diameter of third

finger disk (Table 3); ventral part of disk separated from dorsal

part by a circummarginal groove; subarticular tubercles moderate,

rounded, not strongly protruding; inner metatarsal tubercle large,

about twice as long as broad; outer small, round.

Skin of dorsum and venter smooth; posterior surface of thighs
with low, rather inconspicuous granules.

Color {in preservative). Dorsal ground color grayish tan to

brown, mottled, or frequently with a long, dark hourglass marking
or dark chevron in region of forelimbs, along with dark blotches

posteriorly; the dark band on the side of the head is narrow, irregu-

larly margined, terminating at the tympanic region, or fading grad-

ually on the flanks; venter marked by scattered, small dark flecks.

Measurements of type. Snout-vent length 38.6 mm; length of

head 13.6 mm; breadth of head 14.6 mm; diameter of eye 4.6 mm;
length of snout 5.2 mm; interorbital breadth 3.2 mm; diameter of
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tympanum 2.1 mm; length of hindlimb 58.3 mm; length of tibia

17.7 mm; length of third finger 7.3 mm; diameter of disk of third

finger 2.6 mm; diameter of disk of third toe 1.6 mm.
Distribution. Known from higher elevations; about 3000 to 4000

feet in the mountains at the northern and southern ends of Bou-

gainville Island.

Comparisons. Females of B. montanus, based on our limited

sample, apparently attain larger size at maturity than any of the

other species with the exception of B. gigas. It differs from

B. wolfi, B. gigas, and B. elegans in some features of color pattern

(see those species). It may be distinguished from B. elegans, B.

vertebralis, and B. wolfi in the greater length of the fingers relative

to the interorbital distance, and the smaller tympanum relative to

the breadth of the third finger disk. This species also differs from

B. gigas in the greater breadth of the third toe disk relative to the

breadth of the second or third finger disks.

Distributional Pattern

The genus Batrachylodes is widely distributed in the Solomons

Archipelago, from Buka Island in the north to Santa Ana Island in

the south, but surprisingly is unknown from New Ireland, the

southernmost island in the Bismarks, about 100 miles from Buka,

and is thus apparently endemic to the Solomorts.

The evidence as to altitudinal distribution of the genus on the

large, northern island of Bougainville, obtained in the present

study, indicates that the two large species, B. gigas and B. mon-

tanus, occur only above 3000 feet, the approximate lower limit of

the submontane rainforest. B. elegans has a somewhat broader

montane range, being recorded from elevations as low as about

2000 feet. B. minutus has been recorded only from elevations be-

tween 1000 and 3000 feet. The species B. wolfi and B. trossulus

have been recorded from sea level to about 4000 feet, as has

B. vertebralis in southern Bougainville Island. The population of

vertebralis from the north end of Bougainville is apparently lim-

ited to elevations below 3000 to 3500 feet. Also, it should be noted

that B. gigas is known only from the mountains at the southern end

of Bougainville, and B. elegans is known only from the mountains

at the north end. This interesting distributional pattern for the

genus on Bougainville suggests that thorough exploration of the

mountain habitats of other of the Solomons islands may well dis-

cover other isolated, montane species.
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KEY TO THE SPECIES OF BATRACHYLODES
IN THE SOLOMONISLANDS

As previously noted, the several large-disked species of this

genus, though readily distinguished in the field on the basis of

voice characteristics and at times living-color features which dis-

appear in preservative, do not lend themselves to ready identifica-

tion of individuals by means of a typical dichotomous key. It is

hoped, however, that the following key, based on a combination of

characters amounting almost to a diagnosis, may serve to distin-

guish even small samples of adult individuals. Differences in char-

acteristics of juveniles are not yet clear.

1. Tips of fingers only slightly to moderately dilated; breadth of

disk of third toe usually greater than to about equal to breadth

of disk of third finger; breadth of disk of third finger usually

less than 30 per cent (occasionally about one-third) the length

of third finger 2

Tips of fingers moderately to broadly dilated; breadth of disk

of third toe usually less than 75 per cent (rarely up to 85 per

cent) of breadth of disk of third finger; breadth of disk of third

finger greater than 30 per cent of length of third finger 4

2. Size at maturity about 21 to 27 mmin snout- vent length (60

specimens); breadth of disk of third toe about 90 to 125 per
cent of breadth of disk of third finger B. mediodiscus

Size at maturity about 15 to 23 mmin snout-vent length (62

specimens); breadth of disk of third toe about 140 to 180

per cent of breadth of disk of third finger 3

3. Size at maturity 15.8 to 19.3 mmin snout-vent length (22

specimens); breadth of head more than 70 per cent of tibia

length (Table 2); lateral surfaces without extensive dark band
from tip of snout to near groin and on outer surface of thigh (if

present, much reduced), usually with broad, dark, transverse

bands on hindlimbs B. mimitus

Size at maturity 18.1 to 22.7 mmin snout-vent length (40

specimens); breadth of head rarely more than 70 (usually
about 65) per cent of tibia length (Table 2); lateral surfaces

with prominent blackish band from tip of snout to near groin
and on outer surface of thigh; dark, transverse bands on hind-

limbs lacking or very faint B. trossulus

4. Mature females attaining more than 40 mm in snout-vent

length; breadth of disk of third finger about 30 to 40 per cent

of length of third finger and usually less than 75 per cent of
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length of first finger; interorbital distance about 95 to 100 per

cent of length of first finger; uneven-margined, blackish band

or large blotches on anterior thigh, inner surface of tibia and

under surface of tarsus B. gigas

Mature females not attaining more than 40 mmin snout-vent

length; breadth of disk of third finger 35 to 55 per cent of

length of third finger and usually more than 75 per cent of

length of first finger; blackish bands absent from anterior thigh,

inner surface of tibia, and under surface of tarsus 5

5. Snout-vent length of mature females between 30 to 40 mm;
interorbital distance less than 60 per cent of length of fourth

finger and 90 to 110 per cent of length of first finger; tym-

panum usually less than 90 per cent of breadth of third finger

disk; breadth of third toe disk 48 to 65 per cent of breadth of

third finger disk B. montamis

Snout-vent length of mature females between 24 and 35 mm;
interorbital distance usually greater than 60 per cent of length

of fourth finger, and usually greater than 110 per cent of

length of first finger; breadth of third toe disk 55 to 85 per

cent of breadth of third finger disk 6

6. Snout-vent length of 40 mature males about 21 to 28 mm, of

30 mature females 24 to 29 mm; dark band on side of head

usually confined to upper loreal region, rather uneven-mar-

gined dorsally, terminating at point anterior to forelimbs or, if

extending on to the flank, usually with a break or deep indenta-

tion just anterior to the forelimb; breadth of head about 70 to

80 per cent of length of tibia (only for population from north

ern Bougainville Island); interorbital breadth less than 60 per

cent of length of third finger, and usually less than 120 per
cent of length of first finger (only for population from northern

Bougainville Island) B. vertebralis

Snout-vent length of 50 mature males 25 to 32 mm, of 44 ma-

ture females 27 to 32 mm; dark band on side of head usually

even-margined dorsally (often covering most of loreal region

for B. elegans), and usually without break or indentation an-

terior to foreUmb; breadth of head about 75 to 95 per cent of

length of tibia; interorbital breadth usually greater than 60 per
cent of length of third finger and usually greater than 130 per
cent of length of first finger 7

7. Dorsal ground color greenish to olive (dark brown in melanis-

tic individuals), relatively uniform; lateral band blackish (at

least in life); interorbital distance 73 to 92 per cent of length
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of fourth finger length of first finger 55 to 67 per cent of length

of fourth finger; disk of first finger distinctly dilated and

breadth of its disk usually greater than 50 per cent of breadth

of third finger disk B. wolfi

Dorsal ground color tan or brown, variously marked with

darker or lighter patterns; lateral band dark brown; interorbital

distance about 60 to 77 per cent of length of fourth finger;

length of first finger 48 to 60 per cent of length of fourth

finger; disk of first finger scarcely dilated and breadth of its

disk usually less than 50 per cent of breadth of third finger

disk B. elegans
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TABLE 1

Size at maturity of the species of Batrachylodes
known from the Solomon Islands

(R=:range, M=mean, N=:number)

Batrachylodes
minutus

Snout-vent length at maturity

Male Female

R=15.8-17.7 R=16.7-19.3

M=16.9 M=17.8
N=6 N= 16

Batrachylodes
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Fig. 1. (to contrast large disked and small disked species) Left: Batrachy-
lodes trossuhis, inferior view of hand. Right: B. gigas, inferior view of hand.
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Fig. 2. Left: Batrochylodes minutiis, inferior view of hand. Right: B.

mediodiscus, inferior view of hand.
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Fig. 3. Left: Batrachylodes wolfi, inferior view of hand. Right: B. verte-

bralis, inferior view of hand.


